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Purpose: To monitor and record  g r a p h i c a l l y  several measures of AGS 

performance. Funct ions shown are average l i n a c  c u r r e n t  f o r  a l l  l i n a c  

pu l ses ,  ICBM ( I n j e c t i o n  C i r c u l a t i n g  B e a m  Monitor) pro tons  c i r c u l a t i n g  

immediately a f t e r  i n j e c t i o n ,  CBM - protons  c i r c u l a t i n g  100 m s  a f t e r  

i n j e c t i o n ,  CEOlO - e x t r a c t e d  beam, ACB-I-C - sum of e x t r a c t e d  beam t o  

A, B and C t a r g e t s ,  and t h e  number 6f experiments running i n  t h e  

experimental  areas. 

_ .  

Spec ia l  i n t e r f a c e s  have been b u i l t  t o  d i s p l a y  t h e s e  s i x  func t ions  

on two Rustrak r e c o r d e r s ' n e a r  t h e  Main Control  Room. The l i n a c  c u r r e n t  

i s  averaged f o r  5 seconds and a p ropor t iona l  v o l t a g e  i s  f e d  t o  t h e  re- 

corder  (see Appendix A). 

f o r  t h e  recorder .  

(1 c p e r  lo9)  and converted t o  vo l t ages  and he ld  ( see  Appendix B ) .  

The ICBM and CBM s i g n a l s  are sampled and he ld  

The C E O l O  and A+B+C t a r g e t  s i g n a l s  are p u l s e  t r a i n s  

The Dibbuk PDP-11 system r o u t i n e l y  p o l l s  t h e  exper imenter ' s  

s t a t u s .  This  in format ion  i s  f e d  v i a  t h e  PDP-LO, a Datacon Autodet, 

and a t ime-to-vol tage conve r t e r ,  t o  t h e  r eco rde r  (see Appendix C). 

F igu re  1 shows t h e  c h a r t s  generated whi le  t h e  AGS had a c y c l i -  

cal  problem wi th  i n j e c t i o n .  

J; 

P r e s e n t l y  a t  Stanford Un ive r s i ty  
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AGS Tech. Note #138 APPENDIX B -6-  , 

Beam S p i l l  I n t e n s i t y  Pu l se  Counter 

Function:- 

number of pu l se s  p ropor t iona l  t o  SEB cu r ren t .  The pu l ses  t r i g g e r  s tandard  

pu l ses  which are i n t e g r a t e d ,  sampled and he ld  and then  d iv ided  down t o  

Rustrak input  levels.  I t ' g i v e s  SEE i n t e n s i t y  i n  10 protons.  There are 

t h r e e  s e p a r a t e  channels.  

Several  d e t e c t o r s  of SEE c u r r e n t  produce p u l s e  t r a i n s  wi th  t h e  0 
12 

Inputs :  The inpu t  s i g n a l  f o r  Channel 1 i s  CEO10 (R55A40+R62T12+Rustrak # 9 ) .  

The pu l ses  are w 200 ns  X 3 V. The input  f o r  Channel 2 i s  AE300 (R55A6) 4- 

BE473 (R55B64) + CE481 (R55B38). The t h r e e  s i g n a l s  are p u l s e  t r a i n s  l i k e  

CEO10, and they  are "or"ed toge the r  i n  a d iode  box. The i r  sum goes t o  

R62T13+Rustrak #lo.  
Each channel a l s o  g e t s  a "begin count" and 'lend count" s i g n a l .  These 

two s i g n a l s  may be made t h e  same f o r  a l l  t h r e e  channels  by f l i p p i n g  t h e  

switches i n  back t o  '!common". "Being count" comes from autodet  CTRON 

(counter  on).  #354 on PPB (R56E4+R73AC4+Rustrak #2).  ''End count" comes 

from autodet  CTROF, #355 on PPB (R56E44R73AC44Rustrak #3). CTRON i s  on 

page POONA (Area SEB) j u s t  below FlOON, and should always be  set t o  t h e  

same va lue  as FLOON. CTROF i s  j u s t  below FlOOF on page POOFA area SEB 

and should be  set t o  t h e  s a m e  va lue  as FLOOF. 

A l l  i npu t  impedances are 100 a, so  no o the r  te rmina t ions  are needed. 

It i s  important  t h a t  t h e  pu l se  i n p u t s  no t  b e  terminated elsewhere,  s i n c e  

t h i s  may drop t h e  s i g n a l s  below t h e  levels needed t o  t r i g g e r  t h e  counter . . .  

Operation: The "being count" p u l s e  t r i g g e r s  121B, causing i t  t o  open t h e  

i n t e g r a t o r  FET and zero t h e  i n t e g r a t o r .  Some 50 m s  later,  t h e  pu l se  t r a i n  

begins .  

of t h e  i n t e g r a t o r .  When t h e  "end count" pu l se  comes ( a f t e r  t h e  p u l s e  t r a i n  

f i n i s h e s ) ,  121C sends a 1 m s  "sample" s i g n a l  t o  t h e  sample and hold.  The 

output  i s  buf fered  wi th  a 741 and d iv ided  down t o  Rustrak inpu t  levels. 

This  d i v i s i o n  depends on t h e  100 M i npu t  impedance of t h e  Rustrak meter, 

so i f  t h e  meter i s  disconnected,  t h e  output  must be  terminated f o r  t h e  

vo l t age  d i v i d e r  t o  work. Output i s  inve r t ed .  

Ca l ib ra t ion :  The output  i s  l i n e a r  t o  wi th in  1% f o r  up t o  10,000 counts  

a t  up t o  100 KHz. The output  may be c a l i b r a t e d  by sending i n  any s i g n a l  

of t h e  proper  p o l a r i t y  (dimension i s  unimportant as long as amplitude 

i s  g r e a t  enough t o  t r i g g e r  121A) with a known number of pu l se s  between 

"being count" and "'end count". 

ignored. 

t o  t h e  d e s i r e d  level. 

Each incoming p u l s e  produces a 5 V X 4.7 ps p u l s e  a t  t h e  inpu t  

Pulses  dur ing  the  rest of t h e  cyc le  are 

The output  may then  be  ad jus t ed  t o  b r ing  t h e  Rustrak meter 



. .  . APPENDIX B -7 -  AGS Tech. Note V138 
B e a m  S p i l l  In t e i i s i t y  Pulse  Counter (cont 'd)  

Current ly ,  t he  counters  are ad jus ted  t o  10,000 counts a t  mid-scale. 

They w i l l  s a t u r a t e  a t  12-15 K, but  t h e i r  l e v e l s  are cons i s t en t  with ICBM 

and CBM. One input  pu lse  corresponds t o  10 protons.  9 0 
Specia l  Notes: If more of t hese  u n i t s  are t o  be b u i l t ,  t he  p r in t ed  

c i r c u i t  layout  used i n  t h i s  model can be modified e a s i l y  t o  f i t  t h e  

f i n a l  design. (There were many design changes a f t e r  t he  o r i g i n a l  pc 

layout  w a s  done.) I suggest t h a t  t h e  output s t age  be inver ted  to 

p?coduce a non-inverted input .  Also remember t h a t  t h e  output  vo l t age  

d iv ide r  depends on t h e  input  impedance of t he  meter. 
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' APPENDIX C -9- AGS Tech. Note #138 

Number of Experiments Running Monitor 

Function: The monitor c o n s i s t s  of a program, EXPS, and a r ece ive r  and 

Rustrak d r ive r .  

i n  t h e  experimental  areas and sets an autodet  pulse .  

Converter output  i s  held and divided t o  Rustyak l e v e l s .  

The program determines how many experiments are running a 
A t ime-to-voltage 

Software - EXPS: 

Operation.: 

f l o o r  send n i n e  d a t a  words t o  t h e  main PDP-10 system. 

PDP10" a t tached) .  The n i n t h  i s  a s t a t u s  word, t e l l i n g  which experiments 

are running. 

t h e  11's whether they  are on o r  o f f .  

Every t e n  o r  twenty seconds t h e  two P D P l l ' s  on t h e  experimental  

(See "Dibbuk t o  

Current ly ,  each experimenter must f l i p  a switch t o  t e l l  

EXPS accesses t h i s  d a t a  word (given with i t s  age) and sends a 

message t o  t h e  .ALARM program i f  t h e  d a t a  i s  more than  30 seconds old.  

This message i s  sen t  every 30 minutes u n t i l  t h e  d a t a  i s  re f reshed .  

EXPS then determines how many experiments:are running and then sets 

autodet  EXPS i n  area SEB t o  1005; (no. of experiments running).  The 

program then snoozes f o r  10 seconds, s tar ts  over,  and i f  t h e  number of 

experiments i s  t h e  same as before ,  it sk ips  t h e  s e t t i n g  r o u t i n e  and 

s leeps  f o r  one minute. Every f i v e  minutes t h e  program goes through 

t h e  autodet  s e t t i n g  r o u t i n e  a t  least once. 

Special  Notes: The source i s  EXPS.F4, t h e  debug ve r s ion  (with many he lp fu l  

messages t o  t h e  t e l e t y p e  running i t )  i s  EXPSD. 

Hardware - Delay Counter: 

Inputs :  The "autodet"input" comes from autodet  EXPS, c u r r e n t l y  #316 on 

PPB, access ib l e  v i a  AGAST i n  area SEB, page TEST. The s i g n a l  c u r r e n t l y  

runs from R56E6+R73AC6+Rustrak #4. 
1000 Hz. The e l e c t r o n i c s  a l s o  needs T . Both inputs  are 100 R. 

Operation: The T pu lse  t u r n s  o f f  t h e  i n t e g r a t o r  hold FET and tu rns  t h e  

input  FET (CM647 on t o  s tar t  t h e  i n t e g r a t o r .  It inc reases  s t e a d i l y  a t  

about 10 V / s  u n t i l  t h e  autodet  pu lse  tu rns  t h e  input  FET o f f  and sends 

a "sample" pulse  t o  t h e  sample and hold chip.  After 2 m s ,  t h e  sample 

and hold goes back t o  hold mode and t h e  i n t e g r a t o r  hold FET i s  turned on 

t o  clear t h e  i n t e g r a t o r .  

divided down t o  Rustrak input  l eve l s .  

using t h e  Rus t rak ' s  100 R input  impedance. 

This autodet  must always be run on 

0 

0 

The output  i s  buf fered  with a 741 and then  

The vol tage  d iv ide r  depends on 
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Number of Experiments Running Monitor (cont 'd )  

' Cal ibra t ion :  Ca l ib ra t ion  i s  simple. E i t h e r  se t  autodet  EXPS t o  a par- 

t i c u l a r  va lue  using AGAST o r  DATACON (remember t h e  program EXPS resets 

t h e  autodet  EXPS every f i v e  minutes) o r  u se  a prede t  input .  

output by watching t h e  Rustrak meter. 

Adjust t h e  

The c i r c u i t  i s  l i n e a r  wi th in  1% up t o  100 ms.  It w i l l  s a t u r a t e  a t  

about 1 . 2  sec. 

D i s t r :  

AGS Div. P h y s i c i s t s  
MCR Personnel 
Op. Coor. 
Dept . Admin. 
R. Dryden 
R. Got tschalk 
S. Naase 
E. G i l l  ( 6  copies)  
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170 

NOTE: MULTIPLLER=(CLOCK RATE-USUALLY 1000 HZI/ 
( K R X  NO. OP EXPERIMENTS-USUALLY 18) 

CALL SREQU tRFiO,S,FLAG,ERRl) 
TYPE 140, REQ( 5) 
FORMAT ( I  AUTODET EXPS SET TO l,I3) 
SN-B 
IF ( ERR11 TYPE L 5 ' M f  ERR1 
FORMAT ( I  ERROR 124 SREQU; ERRln ' , 012 f  
CALL SNOOZEf. IB) 
GOTO 3.B 
END 
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